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Executive Summary

It is a national security imperative to grow, sustain, and diversify U.S. artificial
intelligence (Al) talent pipelines. But to date, the predominant focus of U.S.
policymakers and industry continues to be on four-year degrees. Such a narrow
focus is leaving talent behind and limiting opportunity, as many Al careers do not

require a four-year college credential.

Community and technical colleges offer enormous potential to grow, sustain, and
diversify the Al talent pipeline. They are a critical part of the U.S. postsecondary

system with a student body that represents many segments of the population.

However, these institutions are not being leveraged effectively in educating and
training Al talent. To understand the current landscape of Al and Al-related
education at these institutions, we evaluated current program offerings and the
associated number of graduates. We focused on programs where associate’s

degrees could be a powerful source for training and upskilling Al talent.
Our analysis found:

1. Community and technical colleges awarded few Al and Al-related

degrees and certificates in 2020, with virtually none in Al-specific fields.

2. Two promising technical fields for Al-related degrees and certificates,
computer and information science (CIS) and engineering technologies,

saw flat or falling associate’s degree attainment over the last decade.

3. Although community and technical colleges attract a highly diverse
student body, in 2020, women comprised only 23 percent of graduates
who earned a CIS associate’s degree or certification, and 15 percent of
graduates who earned an engineering technology associate’s degree or

certification.

4. In 2020, less than 7 percent of awards in business management
administration and operations were in the subspecialties most related to

Al product development and acquisition.
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5. There is a small but growing number of promising industry partnerships

specific to Al education and training at community and technical colleges.

These findings show that there is substantial room for improvement. This starts
with building upon or modifying existing programs in Al-related fields, but also
includes creating new programs with stackable certificates and industry

certifications to meet the future demand for Al and Al-related competencies.

However, there are significant barriers that must be addressed for community
and technical colleges to realize their full potential in training tomorrow’s Al
workforce. This includes the persistently uncertain funding environment; low
completion rates; low female and underrepresented student participation in
technical programs; faculty recruitment, development, and retention challenges;
and an overload of competing priorities from system administrators and state
legislatures. That these institutions often serve populations more diverse than
traditional four-year institutions, with a wide range of student needs, further

exacerbates these barriers.

To overcome these barriers, federal, state, and industry prioritization of Al
education and workforce development is needed. Such prioritization must start
at the top, with a dedicated office in the White House. It must also include
additional state and federal financial support to create and elevate quality Al and
Al-related programming. It also requires incentives for community and technical
colleges to partner with industry to design Al and Al-related programs where

employers recognize the resulting credentials and use them to hire Al talent.
To help community and technical colleges realize their potential, we propose:

1. The National Artificial Intelligence Initiative Office within the White House
Office of Science and Technology Policy, in coordination with the Office of
the First Lady, establish a strategic line of effort related to community and

technical colleges.

2. Congress establish a federal joint Department of Labor and National

Science Foundation grant program for industry-institution partnerships in
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Al and Al-related degree and nondegree programs, including high school

dual enrollment programs.

3. Congress enact federal tax credits for companies that form industry
partnerships with community and technical colleges related to Al and Al-

related programs.

4. Congress fund the National Institute of Standards and Technology, or
other federal entity if appropriate, to conduct multi-stakeholder
collaboration to develop a framework of technical and nontechnical Al

work roles and competencies, updated regularly.

5. U.S. states facilitate articulation agreements between public two-year and
four-year institutions for transfer and reverse transfer for Al and Al-

related programs.

Creating Al and Al-related programs as a series of stackable credentials—
nondegree certificates that demonstrate a skill or competency—will transform
how community and technical colleges prepare tomorrow’s Al workforce. First, it
will promote lifelong learning by facilitating acquisition of new skills at any time.
Second, it will enable agility in program offerings in a rapidly changing skills
landscape. Third, it will encourage the mixing and matching of credentials for the
unique blend of skills and competencies that matches an individual’s interests,
aptitude, and employment marketability. This would provide accessible and
affordable education and training options not readily available elsewhere in our
education system. Institutions could design programs using promising practices
and lessons learned from states offering stackable credentials in other fields,

such as in Ohio.

We have a vision where community and technical colleges become a core part of
educating and training Al talent in the United States. They will reach
underrepresented and nontraditional college populations, and provide new
avenues of access and opportunity to a key segment of tomorrow’s high-wage
jobs. However, they cannot do this alone. Working with federal, state, and
industry partners, we believe it is possible for community and technical colleges
to create a truly viable alternative pathway for Al careers.
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Introduction

Having a globally competitive Al and Al-ready workforce is essential to future
U.S. national security and economic competitiveness. However, having the
world’s leading Al workforce is not assured. To stay ahead, the United States
must think bigger and more proactively in addressing the challenges posed by its
existing policies while leveraging the opportunities inherent in its education
system. This research targets that need by proposing new ways to realize the
latent potential of community and technical colleges in educating tomorrow’s Al

workforce.

Community and technical colleges function as a critical part of the U.S. workforce
development system. These institutions serve over ten million credit and
noncredit students per year' and offer a wide range of education programs.
Degree programs typically span two years but also include four-year programs
in select states. Nondegree award programs can range from a few weeks to a

few years.?

The majority of community and technical colleges are public institutions,
administered at the state level, with the remaining being either private or
nonprofit institutions.®> They award two-year college degrees, known as
associate’s degrees, in a range of technical and nontechnical fields. They may
also offer nondegree postsecondary vocational awards, such as certificates,*
and, in 24 states, are allowed to confer bachelor’s degrees in select fields such
as nursing.® Public community colleges are open-access, meaning they must

admit everyone who wishes to enroll, with few exceptions.

Over one million associate’s degrees and almost 1.2 million sub-baccalaureate
certificates were awarded in the 2019-2020 academic year.® Of these, nine
hundred thousand associate’s degrees and nearly seven hundred thousand
certificates were awarded by the nation’s roughly 1,700 community and
technical colleges. The remaining degrees and certificates were awarded by

primarily four-year institutions.” Appendix A explains this distinction.

In 2020, over 60 percent of associate degrees and 54 percent of nondegree

certificates were awarded to females.® Despite this, only a small share study
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STEM-designated fields. In 2020, almost six out of 10 associate’s degrees were
awarded in just two fields: liberal arts and sciences, general studies, and

humanities; and health and related professions.

Each state has a different system design. In some states, such as California,
community and technical colleges are coordinated by an independent state
board but governed by locally elected boards. Other states do not have local
governing boards and are governed by a state board (e.g., Colorado and
Indiana). There are a myriad of other combinations—Ilocal boards can be elected,
appointed, or not exist at all, and state-level structures vary just as widely in

authority and organizational makeup.®

This paper seeks to understand how community and technical colleges can
achieve their potential as educators of Al talent. For our analysis, we used
educational attainment data from the U.S. Department of Education’s Integrated
Postsecondary Education Data System (IPEDS). For each of the industry
partnerships highlighted in detail, we spoke with company representatives to
understand motivation, program design, implementation, and early outcome

indicators.

Our report is broken down into several parts. First, we define the Al workforce
and policy goals, motivate the fields of study of interest, and explain our focus on
associate’s degrees and certificates. Second, we summarize the promise of
community and technical colleges in career and technical education, along with
the historical challenges that these institutions face. Third, we provide data on Al
and Al-related educational attainment at these institutions. Fourth, we offer
potential reasons for low award attainment, discuss recent advancements in
postsecondary completion, and highlight promising practices from several
industry-institution Al-related partnerships. Finally, we conclude with
recommendations for policymakers and a vision for realizing the full promise of
community and technical colleges in educating and training tomorrow’s Al
workforce.
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Domestic Al Education and Workforce Policy Goals

Al now permeates nearly every industry across the U.S. economy, with demand
for Al talent projected to grow rapidly in the coming years.?® While this offers
enormous potential for economic growth and national security, the current pace
of Al development will only continue with a sufficient workforce. The United
States must sustain, diversify, and grow its Al talent pipeline to remain
competitive. This includes not just top-tier technical talent, but also a sufficient

supply of Al-literate talent across the entire workforce.
Previous CSET research identified three policy goals:*!

1. Increase the supply of domestic Al doctorates.

2. Sustain and diversify technical talent pipelines.

3. Facilitate general Al literacy through K-12 education.

This paper addresses the second of these goals. The U.S. must leverage all parts
of the education system—especially those that provide access to more diverse
talent—if it is to sufficiently sustain and diversify its Al workforce. We believe a
critical source of currently untapped potential in this effort is community and
technical colleges. These institutions serve traditionally underrepresented
populations and offer a stepping stone to both well-paying careers that do not

require a four-year degree, and careers that do.
Al Occupations and Educational Attainment

Previous CSET research defined the Al workforce as “the set of occupations that
include people who are qualified to work in Al or on an Al development team, or
have the requisite knowledge, skills, and abilities (KSAs) such that they could
work on an Al product or application with minor training.”*? We count entire
occupations, because we are interested in the total pool of possible Al talent.
There are 54 occupations that constitute the “Al workforce,” comprising about

14 million workers in 2019, about 9 percent of total U.S. employment.
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We distinguish Al workers through four occupational categories, two technical
and two nontechnical:

(1) Technical Team 1: occupations that are or could be actively working in Al, are
needed to provide technical inputs into Al applications, or could laterally move
into an Al development role. (Examples: computer scientist, software developer,
network and database administrator.)

(2) Technical Team 2: occupations that have the related KSAs to perform
technical roles on an Al team, either as is or with some minimal additional

training. (Examples: electrical engineer, web developer, IT support.)

(3) Product Team: occupations that complement Al technical occupations in

product development. (Examples: product managers, legal compliance officers.)

(4) Commercial Team: occupations that provide support for the scaling,
marketing, or acquisition of Al at the organizational level. (Examples: sales

engineers, purchasing agents.)

Educational Attainment and Field of Study of the Al Workforce

e« While a large share of the Al workforce has at least a bachelor’s degree,
particularly in technical occupations, a sizable share does not. Technical
Teams 1 and 2 occupations had the lowest share of workers with less
than a bachelor’s degree, with 28 and 24 percent respectively. Product
Team occupations had the most at 44 percent, and Commercial Team
occupations split the difference with 34 percent.

e Previous CSET analysis also estimated the top fields of study for the Al
workforce by each category. Almost half of all workers within Technical
Team occupations pursued majors within computer and information
sciences or engineering. The most common field of study for Product
and Commercial Team occupations was business, which also made the
top five fields for the Technical Team occupations.*®
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Linking College Majors and Degrees to Al Occupations

Two considerations must be made regarding the transition from Al-related
credentials to Al occupations. First is the appropriate fields of study (majors)
needed for Al occupations. Second is the type of degree or nondegree award

needed to effectively compete for and succeed in Al careers.

Regarding fields of study, the link from college major to occupation is not linear.
As mappings from the U.S. Census Bureau show, many people move in and out
of occupations—including STEM occupations—having a range of college
majors.*® For example, estimates show 18 percent of science and engineering
workers do not have a science or engineering degree.® That said, the data
suggests a much stronger correlation between degree and occupation in STEM,

as well as certain non-STEM fields such as business.

This paper leverages the stronger correlation between STEM and business
degrees to careers as it relates to key Al occupations. It considers this
association as a starting point for measuring current talent pipelines and for
designing new Al-specific programs. It assumes these fields of study are more
likely to prepare graduates for key Al jobs, given the range of computer-related

and business-related occupations included in the Al workforce categories above.

Regarding degree type, at the heart of this paper is an argument that community
and technical colleges, if harnessed and equipped, could prepare tomorrow’s Al
workers as a viable alternative to four-year degrees. This begs the question of
how many Al jobs now and going forward—including technical jobs—will
require a four-year degree. That is a challenging question to answer. The debate
around the broader four-year degree push remains an active point of discussion
among economists, particularly in the “digital revolution” of the last decade. Here
we look to the facts: Over 60 percent of the U.S. workforce does not have a four-
year degree. One-third of the Al workforce does not have a four-year degree.’
That means not all jobs, even in Al, require one.'® More importantly, it means the
ideal of everyone getting a four-year degree is unrealistic. Instead, such a

limiting mindset leaves valuable talent behind.
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The question becomes whether the tasks and skills involved in new and growing
occupations, particularly in Al, actually necessitate a four-year college education.
We argue that given the size of the Al workforce without one, the answer is not
always. Alternatively, it is worth asking if “degree inflation™ is also behind the

high share in Al-related job postings “requiring” a four-year degree.*® Likely, it is

a combination that is mutually reinforcing.

Regarding the increasing “requirement” for a four-year degree, we believe the
issue is twofold: (1) the inability of the U.S. K-12 education to equitably equip
youth with core skills (academic and nonacademic), and (2) the lack of employer-
accepted alternatives to obtain such skills, in addition to the technical and
nontechnical skills needed for Al jobs, outside of a four-year degree (the purpose
of this report). We further believe some “degree inflation” is enabled by the
sharp increase in people obtaining four-year degrees over time.?° Indeed,
statistics show more people are going to graduate school as a way to stand out
to employers as the bachelor’'s market becomes more saturated.?* The
consequences of this ripple throughout the economy: for example, it is graduate-
level student debt that drives the majority of new and outstanding federal
student loans.??

Taken together, this suggests a starting point for leveraging community and
technical colleges is to prepare talent for Al occupations that are less likely to
require a four-year degree and/or fields of study that have a strong correlation to
Al careers. This leads us to focus on computer and information sciences (CIS),
select engineering technologies, and select types of business operations, which

is the focus of the analysis in this report.

" By “degree inflation” we mean the inflation of degree requirements for jobs whose associated
tasks and skills are not commensurate with a higher level of education. The U.S. Federal Reserve
Bank of New York studies this in detail, for example, tracking recent graduate underemployment.
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The Promise of Community and Technical Colleges

Community and technical colleges offer enormous potential to grow and
diversify Al talent. Several factors make them such a powerful asset, including
their ability to reach students who are traditionally underrepresented at four-
year institutions, lower tuition costs, full- and part-time offerings, and a proven
track record of career and technical training. They also serve as a gateway for
students to obtain higher education who are not interested in or able to pursue a
traditional four-year degree or who intend to transfer into a four-year degree

program.
Diverse Demographics

One of the greatest strengths of community and technical colleges is the
demographic diversity of the learners they serve. This is a key advantage of
these institutions, as previous CSET research has shown that these populations
are underrepresented in many occupations considered part of the Al workforce.®
Figure 1 provides the demographic composition of students enrolled in

community and technical colleges in the fall of 2020.

Figure 1. Community and Technical College Student Population, Fall 2020

Total Enrolled in Thousands
2,924 (44%)

Race/Ethnicity White
Hispanic 1,752 (26%)
Black/African American 846 (13%)

Asian 390 (6%)

American Indian or Alaska Native 58 (1%)
Gender Men 2,646 (40%)
Women 3,980 (60%)
Enrollment Status Full-Time 2,506 (38%)
Part-Time 4,120 (62%)

*Note that race/ethnicity data shown here does not include the categories two or more races,
race/ethnicity unknown, and nonresident alien. Total for credit student enroliment in community
and technical colleges in fall 2020 was 6,625,612.

Source: NCES/IPEDS; CSET calculations.
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Figure 1 shows just how diverse the student population is at community and
technical colleges. Black/African American, Hispanic, and Asian students made
up over 45 percent of enrolled students in 2020. Part-time students also made
up over 62 percent of enrolled students, compared to only 19 percent of
undergraduates who are part-time at primarily baccalaureate institutions. These

institutions also serve a disproportionate number of adult learners over age 25.%
Flexibility and Affordability

Many community and technical colleges—namely public institutions—must
admit everyone with few exceptions. Private not-for-profit and for-profit two-
year institutions are also generally less exclusionary than most four-year
institutions. They provide both full- and part-time programs, which enables

flexibility for the many other time commitments placed on adult learners.

Moreover, public two-year institutions are relatively inexpensive. They are
especially affordable when compared to four-year colleges and universities. For
the 2018-2019 school year, average total tuition, fees, room and board rates
charged for full-time undergraduate students was only $11,389 for two-year
institutions, while four-year institutions averaged $28,123.% For those that wish
to transfer into a four-year degree program, community and technical colleges
offer the option to accrue credits at a fraction of the price, often at locations close

to their home, that can then be put toward a four-year degree.?®

There are many reasons students might prefer community and technical
colleges. For example, an individual might have a full-time job, be a family
caretaker or have dependents, or lack the financial resources to pay for an
expensive four-year degree. Community and technical colleges offer solutions to

many of those issues, as they are geographically distributed across states.
Career and Technical Education (CTE)

In addition to traditional degree programs, community and technical colleges
provide a range of career and technical education programs.?” These programs
can lead to workforce development-focused credentials, including applied

associate degrees, certificates, industry-recognized certifications, and credit or
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noncredit courses that serve as training for specific employers.?® Many two-year
institutions offer specific career and technical education (CTE) pathways, which
can begin as early as middle school,?® and teach career field-specific skills and
competencies. Such programs can offer a critical avenue to middle skill jobs that
do not require a bachelor’s degree.?° One example is Forsyth Technical
Community College, which offers a CTE pathway that prepares participants for
Cisco’s certified network associate certification exam.®! Other training programs
in sectors such as manufacturing lead to standardized certifications endorsed by

national industry associations.

Federal programs like the Trade Adjustment Assistance Community College and
Career Training and the National Science Foundation Advanced Technical
Education program encourage the development of career pathways at two-year
institutions through grants. Best when developed with significant input from
local employers, more effective CTE programs provide job search assistance and

have work-based learning opportunities such as internships.3?
Stackable Credentials

Stackable credentials are incremental awards that allow individuals to
demonstrate competency in a certain skill or ability. They are designed to
facilitate employability, and progressive credentials are able to be “stacked” in
pursuit of more advanced credentials. Individuals can pursue additional
credentials at their discretion, resulting in more flexibility in their education and
training process. For example, a student might earn a skills certificate in
machining, and then return at their own pace and apply those credits to an
associate’s degree in advanced manufacturing. This amplifies the already
accessible nature of community colleges for first-time-in-college (FTIC) students,

part-time learners, or adults looking to upskill or reskill.

Some states are leading the way on these programs. Ohio has a coordinated
state-wide effort to implement stackable credentials through legislative
initiatives. The state has grown the amount of short-term certificate programs in
health care by 146 percent, and in manufacturing and engineering technology by
171 percent. As certificates earned increased, so too did the number of stacked

credentials and subsequent degrees earned, with accompanying gains in
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earnings with each credential. While not the only type of institution providing
these programs, community colleges did account for about 87 percent of first-

time certificates.??

Other states have also worked with their community college systems to develop
stackable credential pathways. This includes 17 states that have allocated
funding to that purpose, and 10 states that have made stacking options a
requirement.?* For states integrating industry certifications into their stackable
credential pathways, it is critical to ensure those credentials are high quality and
marketable to potential employers. Given the proliferation of certifications,
particularly in Al and related competencies that have no accreditation or quality
standards to measure against, this is essential but difficult. Three states, Florida,
Kansas, and Louisiana, have made strides in verifying and endorsing specific
credentials through business and industry buy-in, cross-institutional review

process, and differentiation of credentials by rigor and industry demand.®®
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Challenges Faced by Community and Technical Colleges

Great promise comes with great challenges for community and technical
colleges, particularly as it relates to preparing tomorrow’s Al workforce. Yet
there are long-standing reasons for why their potential has been notoriously
under-realized. Some of these challenges are more general on an institutional or
system level, and apply equally to Al-related programs. Others are more specific

to CTE and STEM programs, and also affect technical Al-related programs.

The greatest challenge for Al-specific programs is that few appear to exist.>® The
challenge is therefore how to repurpose or modify existing and related
programs, and thoughtfully create new programs. Adding to this is the need to
effectively market those programs to serve a diverse student population, ensure
that students complete these programs, and find themselves gainfully employed

in Al careers.

Effectively training tomorrow’s Al workforce will require working through many
of the general and CTE or STEM-specific challenges outlined in this section.
Together, these challenges create a complex operating environment that cannot
be quickly or easily resolved, but affect these institutions’ ability to offer Al-

related programs that best serve their student population.
Uncertain Funding Environment

Perhaps the greatest challenge affecting community and technical colleges is
their uncertain funding environment. Public institutions in particular suffer from
continued underfunding. Nationally, figures from the State Higher Education
Executive Officers Association show state funding levels remain 6 percent and
15 percent below 2008 and 2001 levels.?” Over 2008-2018, state funding fell in
41 states, with 19 states cutting per student expenditures by over 20 percent
(inflation-adjusted).®® As a result, reliance on tuition revenue, through private

sources and federal student aid, has steadily increased.

Recent years of declining enrollment accelerated by the COVID-19 pandemic
have only exacerbated funding challenges.?® State funding—one primary source

of funding for community and technical colleges—is driven in part by enrollment
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numbers. The fewer students enrolled, the less funding an institution receives.®°
Community and technical colleges have been hit particularly hard by the
pandemic, with freshman enrollments down 10 percent in fall 2020, and an
additional 3 percent in fall 2021.4* When combined with new costs like remote
learning support, testing and contact tracing requirements, and social distance
measures, the COVID-19 pandemic has strained already insufficient community

and technical college funds.

Another consequence of traditional funding streams has been limited fluidity
between adult education, CTE, and degree-bearing programs. This is because of
legal, administrative, and other restrictions associated with multisource funding
streams, such as differences in general education requirements, historically
siloing these programs. Many adult education programs, for example, are funded
through Department of Labor grants (e.g., Perkins and the Workforce Innovation
and Opportunity Act) while traditional degree programs are funded as noted

above. The requirements associated with these streams are quite different.
Diverse Student Needs

The diverse population of students served by community and technical colleges
also have a range of needs. Additional needs of the community and technical
college student populations include English as a second language (ESL) support,
learning disability support, specialized tutoring, mental health counseling, food
pantries and shelters, child care, and transportation, among other needs. As a
result, many community colleges have invested in wraparound supports to
provide such resources, although limitations on available funding and counseling

support remain a challenge.
Competing Priority Overload

Balancing many competing priorities is a challenge all community and technical
colleges face. While providing many educational and noneducational services is
a great strength and allows them to serve communities in a wide variety of

ways, attempting to fulfill too many missions can sap efficiency across each and

strain limited fiscal resources.
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Because of financial constraints, community and technical colleges must choose
how to spend their limited funds. The competing priorities of various
stakeholders like system administrators, faculty, state legislators, and industry
associations complicate this due to the pressure they can exert on institutions.
For example, some legislative priorities may focus on reforming developmental
education while others emphasize general completion. Institutional priorities may
also include piloting new courses or industry partnerships, staffing courses,
providing student supports, technology modernization, and departmental
reorganizations. However, the need to diversify and grow the Al workforce, in
both technical and nontechnical fields, could be an opportunity to provide

renewed investment in these institutions.
Lackluster Career and Technical Education Outcomes

What is a success above is also a challenge: while evaluations of CTE programs
are promising when designed and implemented well, many programs face key
barriers in funding and execution which limit success. These barriers affect
program quality, which in turn negatively affects completion rates and student
outcomes.*? In terms of funding, the traditionally separate funding stream for
CTE programs can pose limits on the ability for institutions to compete for
qualified faculty and invest in appropriate equipment and facilities. In terms of
execution, in many cases there is a mismatch in incentives for institutions and
local area employers to work in close partnership on program design, work-
based learning opportunities, and eventual hiring. When these partnerships do
not exist, exist in name only, or exist with the wrong employers due to resource
constraints in building relationships with the right employers, institutions work
independently to create program content which may not reflect local area
needs.*? If built-in industry certifications are not high quality or marketable to

employers, this presents yet another challenge.
Low STEM Completion Rates

Retention and completion rates of two-year colleges are persistently low,
particularly in STEM fields. For all fields, the completion rate of obtaining a
credential at two-year institutions within three years of enrollment was 33

percent.** For STEM, a 2016 study showed completion rates for any STEM
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credential within six years of initial community college enrollment was just 21

percent.*®

STEM-related transfer rates and completion rates from two-year to four-year
programs are also notoriously low.*® One 2019 study estimated just 6 percent of
community college students who transferred to a four-year school and received

a bachelor’'s degree were in STEM-related fields.*’

Many factors contribute to low completion rates in STEM fields. Among the more
significant ones are high rates of placement into noncredit developmental
education, insufficient academic and career advising services, and student needs

in and beyond the classroom.

For example, over 60 percent of students entering community college are
deemed not college ready.*® Of these students, significantly more are deemed
not college ready in mathematics.*® Worse, just 20 percent of students referred
to developmental mathematics make it through the sequence to complete the
gateway course.®® As a result, more states are consolidating or removing their
developmental education programs.®! For students who are more likely to truly

need developmental support, that poses a different risk.
STEM Faculty Recruitment and Retention

Community and technical colleges face persistent difficulty in attracting qualified
instructors, particularly in technical fields such as computer science.®>? Low
salaries for community college instructors juxtaposed against the high wage rate
of private sector jobs in these fields creates a difficult dynamic. Further, many
community colleges do not have strong IT support capabilities or physical
infrastructure necessary for technical courses, making the task of attracting

suitably qualified candidates even more difficult.>?
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The Latent Potential: Current Al Education and Training

Relatively few degree and nondegree awards at U.S. community and technical
colleges are in Al or Al-related fields. Given the current and projected need for
Al-related technical and nontechnical skills,> this suggests that there is
untapped potential for these institutions to leverage. We believe elevating and
modifying current offerings is an important step, and that first requires

understanding the current attainment landscape.

We intentionally focus on programs where associate’s degrees and certificates
could be a powerful source for training and upskilling Al talent. We selected
fields of study for analysis based on: (1) our technical and nontechnical Al
occupation list as previously defined by CSET®® and (2) occupations less likely to
require a bachelor’s degree or higher, programs for which these institutions are
well-suited. As discussed earlier, this focused our analysis on computer and
information science (CIS), selected engineering technologies, and selected

business operations fields of study.

We analyze degree and nondegree certificate awards based on the
Classification of Instructional Programs (CIP), an official taxonomy of fields of
study. All institutions annually report completions data to the U.S. Department of
Education using this taxonomy. More information about our methodology is
provided in Appendix A.

Although we focus on 2020 data, we do consider historic trends in these fields
as it provides important insight. Interestingly, while some fields of study
increased notably over the last decade, the fields of study explored here have all

either remained relatively constant or declined.
Computer and Information Science (CIS)

A small share of associate’s degrees at community and technical colleges are
awarded in CIS. In 2020, CIS comprised just 29,000 out of just over 937,000
total associate’s degrees awarded at community and technical colleges, or 3

percent.®® Similarly, CIS nondegree awards comprised 37,000, or about 5
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percent of all nondegree awards.>” These awards were predominantly in general

CIS and IT systems networking.

Overall, more CIS certificates than degrees were awarded in 2020,
demonstrating the importance of both types of awards for Al-related programs.
The gap was largest in systems networking, general CIS, and IT management.
Only in two fields, information science and computer science, were more
degrees than certificates awarded. Table 1 shows the distribution of CIS degree

and nondegree awards by sub-specialty.

Table 1: Computer and Information Science, 2020

Associate's Sub-Baccalaureate

Field of Study Degrees Certificates
CIS, General 8,324 12,331
Computer/Information Technology
Management and Administration 6,203 8,503
Computer Programming 3,559 4,111
Computer Systems Networking and
Telecommunications 3,370 5,910
Computer Science 3,120 146
Computer Software and Media Applications 1,980 2,999
Data Processing 865 1,004
Information Science 746 403
Data Entry/Microcomputer Applications 185 420
CIS, All Other 179 426
Computer Systems Analysis 93 321
Total 28,624 36,574
Share of Total Awards, 2020 3.1% 5.2%

Note: Across all U.S. degree-granting institutions, there were 32,000 total CIS associate’s
degrees awarded, or 3 percent of all associate’s degrees, in 2020. There were also about forty
thousand CIS certificates awarded, about 5 percent of all such awards. An additional 6,059 sub-
baccalaureate certificates were awarded in CIS in 2020 by nondegree granting institutions.

Source: NCES/IPEDS; CSET calculations.
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Although the 2020 CIP codes include new subfields within CIS specific to Al—
such as Al, cloud computing, and data warehousing—very few degrees or
certificates were awarded.*® Figure 2 shows the number of awards as a share of
total CIS awards for these subfields. Our analysis also revealed that few
community and technical colleges conferred Al-specific degrees and awards,

similar to our investigation of institutions offering Al-specific programs.>®

Figure 2: Few Credentials Were Awarded in Al-Related Subfields in 2020
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Source: NCES/IPEDS; CSET calculations.
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Engineering Technologies

We next analyzed a selected set of degrees and nondegree certificates in
engineering technologies that closely relate to occupations identified as part of
the Al workforce.

Similar to CIS, the data shows that few degrees and certificates were awarded in
these specialties in 2020. Also similar to CIS, more certificates were awarded
than degrees, with the exception of general engineering technicians and
nanotechnology. The composition of awards is provided in Table 2.

Table 2: Selected Engineering Technologies, 2020

Associate's Sub-Baccalaureate

Field of Study Degrees Certificates
Electromechanical Technologies 3,875 5,255
Industrial Production Technologies 3,327 5,453
Drafting/Design Engineering Technologies 2,998 5,465
Electrical/Electronic Engineering
Technologies 2,736 3,855
Mechanical Engineering Technologies 1,453 1,505
Engineering Technologies, General 1,209 945
Computer Engineering Technologies 1,095 1,152
Nanotechnology 16 8

Total of Selected Categories 16,709 23.638
Total Engineering Technologies 21,083 29,766
Share of All Awards, 2020 1.8% 3.4%

Source: NCES/IPEDS; CSET calculations.
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We also analyzed the top-awarding states for these degree and nondegree
certificates. Those results are presented in Appendix B. We note that Texas was

the top-awarding state for both types of awards in 2020.

Additionally, we analyzed a related field of study that closely corresponds with
another Al occupation, electrical/electronics maintenance and repair
technicians.®® We found a similar pattern of very few awards being conferred.
Likely due to the nature of this field, almost four times more certificates were
awarded than degrees. Just 1,612 associate’s degrees were awarded, compared
to 4,172 sub-baccalaureate certificates. The top state awarding sub-
baccalaureate certificates was Georgia, while the top state for associate’s

degrees was California.
Business Administration Management and Operations

Within the broader field of business administration management and operations,
several subfields are directly applicable to key roles on an Al product team. This
includes procurement and acquisition, supply chain management, and product
management. Moreover, it is not obvious that training for such roles should
require a four-year college degree.®! As such, we also considered associate’s
degrees and nondegree certificates in these fields.

Table 3 shows the composition of awards for all business administration
management and operations, and the selected subfields. We find very few
awards were designated in the key fields of interest. Instead, the overwhelming
majority of business degrees were awarded in general business operations and
management.

Center for Security and Emerging Technology | 23



Table 3: Business Administration Management and Operations, 2020

Associate's Sub-Baccalaureate
Field of Study Degrees Certificates
Business Management, General 48,352 31,084
Logistics Materials and Supply Chain
Management 670 1,291
Operations Management 222 3,636
Procurement/Acquisitions and Contracts
Management 37 66
Project Management 36 171
Science/Technology Management 3 0
Research and Development Management 0 1
Research Administration 0 0
Risk Management 0 0
Total of Selected Categories 49,320 36,149
Total Business Administration
Management and Operations 51,634 40,213
Share of All Awards 5.3% 5.2%

Source: NCES/IPEDS; CSET calculations.

We also considered the top-awarding states, with the results in Appendix B. We
note here that a large concentration of awards, consisting of over half of
associate’s degrees and 60 percent of all certificates, are awarded in the top five
states.

More Latent Potential: Degree Attainment Over Time

Credentials in these fields could prove incredibly valuable as a gateway into Al
careers. However, historical data from the U.S. Department of Education shows
associate’s degree attainment across our fields of study of interest have either
changed little or fallen in the last decade. For example, fields like CIS have
consistently remained around current levels.®? In contrast, even though total
associate’s degrees have remained flat since 2012, fields such as liberal arts and

sciences, general studies, and humanities saw large gains.®?
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Figure 3: Liberal Arts Dominate Associate’s Degrees
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Realizing the Latent Potential

Understanding why Al-related attainment is so low, particularly in CIS and
engineering technologies, is important to elevate these fields and pathways into
Al careers. Here, we first provide several possible explanations that likely all
contribute, in addition to the challenges noted earlier. We then discuss recent
advancements in community and technical college education and highlight
promising industry partnerships that could provide a promising roadmap for

elevating and creating Al programs.
Understanding Low Al-Related Attainment

Several factors likely contribute to low levels of award attainment in CIS and
engineering technologies. One is the same gender challenges that affect many
STEM fields.®* While more women earned associate’s degrees in 2020, degree
attainment in CIS and engineering technology fields is predominately male. In
2020, only about 23 percent of all CIS associate’s degrees and certificates and
15 percent of engineering technologies awards from community and technical
colleges went to females.®® That means that while these institutions are serving
more diverse student populations, gender diversity is less reflected in these
fields.

Limited levels of college readiness for more technical fields may be another
barrier as noted in the challenges section above. For example, prerequisites and
course requirements associated with many CIS programs could present a
limitation for students, particularly those who are not college ready.®® At
Northern Virginia Community College (NVCC, commonly referred to as NOVA),
for example, students are recommended to have 4 units of high school
mathematics, as preparation for the required calculus and computer science.®”
Although NVCC was the top-awarding CIS associate’s degree program in 2020,
just 22 percent were women. That suggests that even at the largest programs
more needs to be done in terms of academic and non-academic support to
increase representation. This could partially explain the large growth in

nontechnical fields of study over the last decade.
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The continuing focus on four-year degree attainment for STEM-oriented fields
further limits potential students from pursuing these fields.®® Much discussion
about the promise and purpose of community and technical colleges is focused
on the transferability to four-year credentials when the reality is that transfer
success rates for STEM fields is low. In addition to many students not being
adequately prepared for core math and English courses, the lack of clear or any

articulation agreements between institutions is a key limiting factor.®°

Other factors relate back to the broader challenges facing community and
technical colleges as noted in the challenges section. This includes availability of
faculty to teach these courses and the traditional siloing of CTE programs from
degree programs, limiting educational attainment. It also includes constraints in

the availability of structured, regular, and tailored career and academic advising.

Ultimately, getting more students to pursue Al-related degrees and certificates is
complex. It involves individual, social, and environmental factors, many of which
are outside the control of community and technical colleges.”® For example,
student preferences, aptitude, influence networks, and financial standing all

factor into career and educational decision making.”*

However, we believe there is far more that community and technical colleges can
do. To start, Al workforce training cannot happen without Al-specific programs
or courses. As a new and emerging field of study, we also note the need for
quality curricula and standards for certificates and certifications that relate to the
many technical and nontechnical Al workforce roles, and that train students on
the associated competencies. Here we point to the effectiveness of the National
Initiative for Cybersecurity Education (NICE) framework, as it defined
cybersecurity work roles and competencies to promote the creation of

standardized education and training materials, and is regularly updated.”?

Designing Al-specific courses and programs will also need to take the above
challenges into consideration, particularly for more technical courses. That is, to
fully realize the potential of such programs, they must be inclusively designed

and marketed to encourage greater representation and high completion rates.
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Advancements in College Completion

As community and technical colleges elevate and create Al and related
programming, incorporating other advancements in college completion can
enhance the potential success of these programs. These advancements have a
demonstrated track record of improving completion rates and job placement. We
consider these advancements because many of the general issues that affect

completion rates would apply equally to Al programs.

The Guided Pathways model encourages student completion by coupling
predefined “meta majors” with intensive advising and job coaching.”® These
“pathways” or “meta majors” are designed by institutions to direct students into
a career field but broad enough to enable multiple career options within the
given field.”* Rather than the traditional approach to offer a wide selection of
courses that can overwhelm students, guided pathways are limited in number,
simplifying the process. The core feature is structured programs with clear
course roadmaps that lead to designated credentials. These credentials may be
stackable toward degrees by design, careers, or further education. Students are
guided both in the initial selection of a pathway and advised as they progress.
This comprehensive redesign of programs and support services addresses many

issues associated with low completion rates.

Approximately four hundred community colleges are involved in Guided
Pathways reform efforts, including 16 state-wide initiatives.”® Rigorous
evaluation of these programs is underway, and early results are promising.”® The
guided pathways model could therefore offer insight in designing Al-specific

programs.

Another recent development is the adoption of the corequisite model as a
replacement for traditional remediation approaches. Using corequisites, which
could range from a separate course, to a lab or office hours, students not
academically prepared for a course are provided additional academic support.
Much of the recent advancement has been centered around developmental
education, helping students successfully complete gateway college-level courses

sooner.”” While longer-term benefits are less clear, providing corequisite support
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for more challenging Al-specific courses could also help students successfully

complete those courses.

Other advancements concern “holistic” student advising as an upfront
intervention and early alerts for drop-off in student performance during
enrollment. The practice of holistic advising emphasizes the entirety of a
student’s experience, in course placement and in providing other support for at-
risk students.”® The implementation of early alert systems by some community
colleges enables rapid response to at-risk behaviors, prompting intervention

from institutional faculty and staff.

The final advancement we note is the less common, but no less important,
practice of continuous improvement. Here institutions use data collection and
analysis to continuously assess the cause of poor performance and then
systematically test different solutions.”® This approach emphasizes the
knowledge of frontline educators on how to fix problems, focuses on processes,
and requires iteration and dissemination of effective practices. As new Al
programs roll out across community colleges, their success will depend
significantly on appropriate evaluation and iteration of these programs, and

sharing best practices.
Advancements in Al-Related Industry Partnerships

Industry partnerships to create new courses and pathway programs have
promising outcomes for students. For example, Indian River State College in
Florida has developed partnerships with Florida Power & Light for their
electronic engineering and nuclear technology programs. Also, Boeing partnered
with Mesa Community College beginning in 2019 to develop a boot camp to
train electrical technicians,®® and LaGuardia Community College worked with
healthcare groups Mount Sinai Health System and Weill Cornell Medicine to
create a medical billing program.8! Partnerships like this allow for experiential
learning opportunities and internships, and help ensure that programs are

teaching the competencies desired by employers.

Partnerships for Al and Al-related fields are beginning to gain exciting

momentum, especially as more employers are realizing the potential of
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community and technical colleges to meet their workforce needs. In just the last
two years, announcements on promising industry-led partnerships to train Al
and Al-related talent have come from companies like Amazon, Google, Intel, and
Microsoft. Another planned program at Miami Dade College leverages a grant

from the National Science Foundation.®?

Here we highlight two examples that have a number of promising features: the
Intel Al for Workforce Program and Amazon Web Services (AWS) Academy.®
We also highlight a job placement organization, Hack.Diversity, that effectively
places Black and Hispanic students in Al and Al-related jobs from community
colleges. While still under piloting and evaluation, these efforts could offer
insight for the design of new Al programs. We spoke with representatives from
these organizations about each program to learn more, and provide program
details in Appendix D.

Intel Al for Workforce Program and AWS Academy

The Intel and AWS Academy programs share a number of features that mirror

best practices for program design regardless of field. These include:

e They provide instructional materials to community colleges to teach
industry-relevant skills. Intel provided 225 hours of Al educational
content spread across four modules. AWS Academy provides access to
free AWS “ready to teach” cloud computing curriculum for educators,
along with the ability for educators to create an AWS Learner Lab that
allows students to work directly with select AWS Services.®*

e They support faculty and administrators in the integration of the
materials into existing curricula or new programs. Intel provides four
pre-packaged courses—64 hours each and designed to be completed in a
semester—of teacher education, and the option to become a certified Intel
Al trainer. AWS Academy offers complimentary AWS professional

training for educators to assist them in becoming accredited instructors.

e They contain stackable credentials that lead to a degree. Intel developed

an Al associate degree program and some programs grant stackable
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credentials upon module completion.?®> AWS Academy certification
pathways all start with a foundational cloud course and certification that
can be built upon to obtain additional AWS certifications. AWS
certification programs offered in collaboration with educational
institutions vary by region, but all embed microcredentials into the
coursework that lead to an industry certification, a certificate, and/or a
degree.®® In Los Angeles, courses culminate in an AWS certificate. In
Northern Virginia, they have developed a two-year associate’s degree
program with an embedded certificate that can lead into a four-year

program at partner universities.

e They collaborate with stakeholders including state and local
government, and school administrators and faculty. Intel, in its Arizona
partnerships, worked closely with the Maricopa County Community
College District and the Arizona Commerce Authority. In its initial
southern California partnership, AWS worked with 19 community
colleges and the Strong Workforce Program, as well as local tech

companies to align curriculum with in demand skills.

In January 2022, Intel announced a new expansion of their program, naming it
the Al Incubator Network, which will provide experiential learning to students at
participating community colleges.®” This program was formed in collaboration
with the American Association of Community Colleges and Dell, and seeks to
design and build Al labs at 10 community colleges to increase access to Al

equipment, tools and resources, and to inform future Al programming.

Just as both programs share many of the same strengths, they also share
challenges. Given that they are still new, neither program has strong evidence of
positive labor market outcomes for participants. They also lack robust outcome
data-tracking methods. This gap makes it difficult to ascertain the efficacy of the

program in increasing graduate employment and wage outcomes.
Hack.Diversity
Hack.Diversity is a nonprofit that is promoting alternative pathways to Al and

Al-related jobs for Black and Hispanic students.®® It partners directly with a
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variety of nontraditional pathways into tech, including community colleges,
vocational programs, professional learning programs, boot camps, and self-
learners to select one cohort of fellows each year. Most importantly, it has a track

record of placing talent from community colleges into engineering and data jobs.

The program creates partnerships with two- and four-year universities, including
every community college in the greater Boston area, and companies which have
job openings in applicable technology fields.®® The universities and companies
form each end of an internship-to-employment pipeline, with Hack.Diversity
assisting the transition through a cohort-based mentoring and guidance

program for participants.

From 2017-2021, over 80 percent of fellows seeking full-time employment
received offers.®® Over its five program cycles to-date, they have bridged more
than 250 Black and Hispanic professionals into first jobs as software engineers,
data analysts, and IT professionals. In 2022, the program’s sixth cycle,
Hack.Diversity will support the success of 130 fellows across 32 employer
partners.

Other Partnerships

The Intel and AWS efforts are not the only Al-related industry partnerships.
Another recently launched campaign from Microsoft seeks to harness
community colleges to help address the need for more cybersecurity talent. They
are providing free curricula and certification training, training faculty at 150
schools, and funding scholarships.®* Another example is Google, which is
expanding its Grow with Google community college partnership to include free
access to its career certificate programs for all community colleges, and CTE high
schools, for college credit.®? These career certificates are available in IT, data
analytics, project management, and UX design and are featured on the Coursera
online learning platform. They are offered in both credit and noncredit courses,

depending on the school.
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Policy Recommendations

There is great potential for community and technical colleges to be a mainstream
educator of tomorrow’s Al workforce. However, the reality is that this potential
cannot be realized without additional support. These institutions are operating in
a challenging environment that limits the ability to create new programs.
Moreover, to fully realize this potential also requires employers accepting degree

and stackable nondegree credentials as a pathway into Al jobs.

Our analysis shows that community and technical colleges have both a dearth in
available programming specific to Al and Al-adjacent fields, and in the number of
students completing Al and Al-related degrees. There are many reasons for this,
including the historical challenges faced by institutions and the challenges
associated with low attainment in Al and Al-related fields as detailed earlier.
There is also the challenge of market value for nondegree awards, even though

many exist and are more attainable for more people.

The implication is two-fold: (1) states, institutions, and industry must work
together to create Al-specific degree and nondegree credentials accepted by
employers, and (2) institutions, in collaboration with employers, must prioritize
programmatic, advising, and early outreach changes that encourage more
students and more diverse groups of students to pursue and complete
credentials in Al-related fields.

Community and technical colleges need not start from scratch to advance these
goals. They can and should leverage advancements and best practices in college
completion and industry-institution partnerships. Moreover, our
recommendations have applicability for STEM and the wider science and
technology workforce which creates additional opportunity to learn from
experiences in those programs. While our focus is on Al and Al-related
programs, we acknowledge the applicability of the policies needed to other

related fields given the common barriers that must be addressed.

These recommendations are designed to encourage more students of all
backgrounds to pursue and attain Al and Al-related credentials. This will require

realigning incentives while providing resources to facilitate these changes. We
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propose two sets of recommendations, at the federal level and for states. We do
this because of the inherent design of the U.S. education system.®3 For
community colleges, the majority of funding and oversight happens at the state
and local level,®* while course or program student learning objectives and
curricula design happen at the institutional level. At the federal level, some
oversight happens through the administration of federal financial student aid
and review of institutional accreditation agencies. Other federal support is
provided through designated grants to states, institutions, and researchers.®® It is
also at the federal level that a clear signal can be made for prioritization in Al

education and workforce development.
Federal Call to Action

1. The National Artificial Intelligence Initiative Office within the Office of
Science and Technology Policy (OSTP), in coordination with the Office
of the First Lady, should establish a strategic priority related to

community and technical colleges.

We propose OSTP, in coordination with the Office of the First Lady,’® advance
the role of community and technical colleges in educating and training Al
workers by: (1) hosting an annual Al-specific community and technical college
education conference, (2) creating an annual award for an outstanding
institution, and (3) hosting a central repository of postsecondary Al program

evaluations.

2. Congress should establish a federal joint Department of Labor and
National Science Foundation grant program for industry-institution
partnerships in Al and Al-related degree and nondegree programs,

including high school dual enroliment programs.

Grants would provide institutions with the resources needed to design, evaluate,
and test new programes, in close partnership with local industry. They would be
designed to facilitate cross-enrollment between academic, CTE, and adult
education programs, or bridge these programs through guided pathways as
appropriate. If it is a CTE program, it would include an industry-accepted

certification and a work-based learning component such as an internship.®’
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These grants would also include professional development funding for
administrator, advisor, and faculty Al education, and funding for data

infrastructure to collect and report program outcomes.

3. Congress should enact federal tax credits for industry partnerships
with community and technical colleges related to Al and Al-related

programs.

The examples of Intel and Amazon provide case studies for how companies are
working with community and technical colleges to advance education and
training for tomorrow’s Al workforce. The incentive for such partnerships should
be codified with a tax credit. The credit would extend to any companies engaged
in the design, development, and deployment of safe Al who partners with one or
more community and technical colleges in the development of curricula, faculty
training and mentorship, degree and industry-accepted nondegree credentials,

and apprenticeships.

4. Congress should fund the National Institute of Standards and
Technology (NIST), or other federal entity if appropriate, to conduct
multi-stakeholder collaboration to develop a framework of technical

and nontechnical Al work roles and competencies, updated regularly.

These definitions can be used by educational providers to design Al-related
curricula, and by third-party independent accreditation agencies or industry

associations to develop industry-accepted Al certifications standards.

We do not call for a replication of NICE, but instead call for a high-level
framework that defines technical and nontechnical Al work roles and
competencies.®® It should be updated regularly, ideally used to create consistent,

quality, accessible education and training materials similar to NICE.

We believe this framework is essential to advancing Al education and workforce
training in the United States, but the private sector lacks both the momentum
and a clear independent Al-specific professional standards-setting organization
to fulfill this role. However, we acknowledge NICE was a one-time commitment

and not typical of NIST’s mission. Yet NICE has been very successful in terms of
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facilitating standardized and accessible education and training materials,
including certifications.®® Moreover, NIST is a qualified, credible agency for
creating such a framework for Al. We could not think of a better federal agency

to take on this role, but welcome alternatives as appropriate.

Alternatively, Congress could provide funding for NIST to facilitate the convening
of stakeholders, and oversee a grant or contract to a third-party neutral authority
or national industry association to develop the framework. If industry
stakeholders see sufficient value, the convening organization could charge

membership fees to sustain the process past the sunset of federal funds.
State Call to Action

5. States should facilitate articulation agreements between public two-
year institutions and four-year institutions for transfer and reverse
transfer for Al and Al-related courses.

All states should encourage articulation agreements between two-year and
four-year public institutions for Al and Al-related fields. We note such
agreements may ultimately be broader than Al-related coursework, but given
the challenges with such agreements propose to focus on Al. We also note this
may require two-year and four-year colleges to better align courses for credit
determination, and that this is a positive. Some institutions may need funding
and technical support to create these arrangements, and further recommend
states provide that support as needed. Finally, we note the increasing trend for
two-year colleges to award bachelor’s degrees, and for four-year colleges to
award associate’s degrees. This is not mutually exclusive but instead promotes

greater coordination and collaboration between the two systems.

Finally, we note a proposal commonly cited but one we do not include here. That
is, a state-level tuition or financial aid forgiveness program for students attaining
Al and Al-related degrees and nondegree awards. We acknowledge 34 states
currently offer some form of free community college, many also called “promise”
programs.® These programs pay remaining costs of tuition and materials after
federal and other aid has been applied, including Pell Grants. Some states, like

Florida, target STEM majors, while others do not.*%!
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We do not propose a tuition or aid reimbursement program because of the
complexity required to effectively incentivize students to pursue and complete Al
and Al-related degrees. Research evaluating these programs suggests mixed
effectiveness, where some students benefit more than others, raising questions
of equity and fairness.'? The findings also suggest benefits are on higher
enrollment over completion.®® At some level, students taking on some of the
financial risk for their own human capital investment helps motivate completion.
Moreover, it is not clear the extent to which financial hardship is a driving factor

in choosing these fields of study.
A Vision for the Future of Higher Education

We have a vision for a higher education system that could start with Al and Al-
related programs at community and technical colleges. It builds off of the work of
proponents of stackable credentials, taking their ideas one step further. Instead
of creating more stackable credential programs alongside existing degrees, our
vision is to completely redefine college degrees as packages of stackable
credentials. It breaks apart the monopoly of college degrees in higher education
and replaces them with competency-based credentials that mix and match and

progressively stack.

This requires a fundamental shift in how colleges think about degrees, and the
knowledge, skills, and abilities associated with them. It will mean decomposing
fields of study into core competencies, and eventually changing the notion of a
degree entirely. The goal is to create opportunities for all students to earn
credentials that have proven market value, promote lifelong learning, and
acknowledge that jobs and the skills needed are rapidly evolving. It should never
be the case that life is a financial struggle just because someone does not fit the

mold of a traditional college graduate.

Community and technical colleges can lead the way by using Al and Al-related
programs as a new opportunity, spurred by these recommendations. These
programs should include many entry and exit points, and be based on
accumulating several industry-recognized nondegree awards for identified
critical competencies. These credentials should be both marketable as

standalone awards and have a clear guided pathway to earning two-year, four-
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year, and graduate-level degree equivalents. Programs could be technical and
nontechnical to account for the many roles and responsibilities involved in the

design, development, and deployment of Al.

Programs should be built using best practices highlighted in this report. This
includes promising and evidence-based best practices like guided pathways,
corequisites, mentoring, and access to other wraparound supports. This also
includes experiential learning and collaboration with industry, and continuous
improvement. Most importantly, they should design, iterate, evaluate, and then
scale what works. They should publish data on enrollment, completion, and job

placements, and share lessons learned.

Now is the right time for programs to move in this direction. First, the current
environment creates an urgent need to overcome institutional inertia that has
kept the status quo degree structure in place. There is a concerning rise in
working-age adults without college degrees, particularly men, who are out of the
labor force.’®* Youth are falling behind other countries in a host of important
educational measures, and the COVID-19 pandemic has had a worrisome effect
on youth education with impacts that may well reverberate for decades to
come.'% Everyone will increasingly need to routinely retrain or upskill to remain
employable; lifelong learning is a reality for workforce competitiveness. Yet as it
stands, we are in the Wild West of certifications, courses, and other online
learning vendors, with little data on which provide meaningful returns on

investment.

Second, stackable credentials programs now have the longevity needed to
accommodate rigorous program evaluations. Findings from initial efforts are very
promising in terms of degree attainment and future earnings premiums, as
mentioned earlier in this report. Moreover, these findings also point to

demonstrable best practices regarding program features and design elements.

Third, it will encourage the mixing and matching of credentials for the unique
blend of skills and competencies that matches an individual’s interests, aptitude,
and employment marketability. This would provide educational and skills

development options not readily available elsewhere in our education system,

Center for Security and Emerging Technology | 38



not only benefiting a broad and diverse range of Americans, but also greatly

enhancing the labor pool for employers.

The risk of not acting is to choose stagnation over innovation in the higher
education sector. A system of continuous learning structured around stackable
credentials can help to meet the workforce needs of the future, bringing in those
left out of the current education system to create opportunity for everyone.
Workers on the sidelines of the labor force could leverage the many new
onramps to education to reskill or upskill affordably. More broadly, if the higher
education sector does not innovate to meet industry needs, industry may
eventually decide to create and offer their own content without collaboration.
This could make industry both the educator and employer, awarding more power
and market share in a critical economic sector that should remain open and

accessible to all Americans.
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Conclusion

Community and technical colleges have enormous potential to educate and train
tomorrow’s Al workforce. These are generally low-cost institutions, enable
flexible enrollment, and serve a high percentage of underrepresented students
and nontraditional learners. Further, although much of the discussion
surrounding community and technical colleges focuses on transfer to four-year
programs, many programs provide career and technical education designed to

meet the needs of local labor markets.

However, while there is much latent potential within states’ community and
technical college systems, their emergence as a pathway to Al careers is not
guaranteed. Our analysis finds relatively few Al and Al-related degrees and
nondegree awards are currently awarded by community and technical colleges,

and the entire system faces longstanding and entrenched challenges.

Fortunately, recent developments offer a path forward. Advancements in
community and technical college education at innovative institutions have
increased completion rates and placement into field-related jobs. The rise of
stackable microcredentials and certifications for identified critical competencies
also offers an exciting opportunity for designing programs in emerging fields as
skill demands rapidly evolve. And more industry partnerships are working to

create programs and course offerings in Al and Al-related fields.

Our analysis provides the baseline from which these programs can evolve,
expand, and elevate to become viable alternative pathways into Al careers. We
propose several ways that community and technical colleges could build their Al
and Al-related programming in a way that works with industry to recognize the

associated credentials. It includes both a federal and state calls to action.

Ultimately, we have a vision to reimagine degree programs entirely. It builds on
the ongoing momentum in stackable credentials to make higher education

credentialing entirely competency-based.
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Appendix A: Methodologies

This appendix will discuss two methodologies. First, the sample set included in
this analysis relative to all institutions awarding associate’s degrees and sub-
baccalaureate certifications. Second, the approach to assessing Al and Al-

related associate’s degree and sub-baccalaureate certifications.

Institutions Included in Analysis

There are many ways of parsing data from the National Center for Education
Statistics’ (NCES) IPEDS, especially when choosing which institutions to include
within queries. The focus of this paper is accredited institutions that primarily
provide associate’s degrees and sub-baccalaureate credentials, regardless of
their specific sector designation. Because some two-year institutions offer
baccalaureate degrees, they are classified within IPEDS as public four-year
institutions. This means searching only for two-year institutions leaves out a
substantial number of relevant schools.1%

Thus the criteria used when selecting institutions for analysis was:

e Currently in the IPEDS universe

e Open to the public

e A participant in federal financial aid programs

e U.S. only

e Degree-granting, not primarily baccalaureate or above

e Degree-granting, associate's and certificates
These selection criteria include two-year institutions mentioned above that
provide some baccalaureate degrees. It also includes a small number of four-year
institutions that primarily offer associate’s degrees, like Miami Dade College, but

we deemed the inclusion of all associate degree granting institutions worth that
addition.
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Evaluating Al and Al-related Awards

We assessed degree and nondegree certificate awards across selected fields of
interest to understand how much community and technical colleges are currently
educating and training students for Al jobs. We consider fields of study (i.e.,
major) since that is how colleges define and report annual completions to the
U.S. Department of Education.®” Our analysis is based on the 2020

Classification of Instructional Programs (CIP).1%®

We include all two-year as well as “not primarily” four-year U.S. degree granting
institutions, noting associate’s degrees and sub-baccalaureate nondegree
awards can be conferred by any sector.% For example, about 3,400 of all CIS
associate’s degrees were awarded by primarily four-year institutions in 2020.
This is due to differences in the design of each state’s public higher education
system.® Our analysis focuses primarily on 2020 attainment data because it is
the most recent year in a rapidly evolving field and allows us to use the newest
CIP codes. For example, the 2020 CIP includes several new Al-related fields of
study, such as “cloud computing,” and “human-centered technology design” in

addition to existing fields such as “artificial intelligence” and “data warehousing.”

We intentionally focus on programs where associate’s degrees could be a
powerful source for training and upskilling Al talent. We selected fields of
interest based on: (1) our technical and nontechnical Al occupation list as
previously defined by CSET!!! and (2) occupations less likely to require a
bachelor’s degree or higher. We believe the selected programs are relevant for

preparing talent for Al careers that these institutions are well-suited for.

For completeness, we also considered mathematics, data science, and
engineering awards. However, our analysis showed that these are examples of
Al-related fields that have a high share of talent with at least a four-year degree.
In 2020, very few associate’s degrees were awarded in mathematics and
engineering with only a handful awarded in applied mathematics, statistics,
applied statistics, data science, and data analytics. Just 4,800 degrees were
awarded in mathematics in 2020, and 6,300 degrees were awarded across all
types of engineering. Moreover, of the 4,800 associate’s degrees awarded in

mathematics, over 80 percent—or 3,900—were awarded in California.
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Appendix B: Top States Awarding Al-Related Credentials

Table B1 shows the top five states awarding CIS degrees and nondegree
awards at community and technical colleges, along with the total share of those
respective CIS awards. Notably, almost half of all CIS sub-baccalaureate
certificates were awarded in the top five states. Moreover, top-awarding states
are not simply those with the largest populations. Kentucky leads in CIS

certificates, with North Carolina also ranking in the top five.

Table B1. Top b States for CIS Degrees and Certificates, 2020

Associate's Degrees Sub-Baccalaureate Certificates
Rank State Total Rank State Total

1 California 3,081 1 Kentucky 3,891

2 |Texas 2,416 2 California 3,531

3 |New York 2,095 3 Texas 3,489

4  |Florida 1,745 4 North Carolina 3,293

5 |Virginia 1,679 5 Florida 2,838
Top 5 Total 11,016 Top 5 Total 17,042

Share CIS Degrees 38.5% Share CIS Certificates 46.6%

Source: NCES/IPEDS; CSET calculations.
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Table B2 shows the top five states awarding selected engineering technician
degrees and certificates in 2020. Texas ranks first for both awards, and, similar
to computer and information science, North Carolina appears in the top five for
certificates. Interestingly, states like Louisiana are also in the top five, suggesting
that their community and technical colleges must have specific programs actively

targeting these specialties.

Table B2. Selected Engineering Technicians, Top b States, 2020

Associate's Degrees Sub-Baccalaureate Certificates
State Total Rank State Total

1 Texas 1,688 1 Texas 2,237

2 Ohio 1,146 2 North Carolina 1,571

3 Louisiana 840 3 Louisiana 1,560

4 California 807 4 Washington 1,462

5 North Carolina 720 5 Ohio 1,285
Total 5,201 Total 8,115

Share, Total Selected Share, Total Selected

Technicians 31.1% Technicians 34.3%

Source: NCES/IPEDS; CSET calculations.

Table B3 presents the top five states for business administration management
and operations awards. Here we can see over half of all associate’s degrees and
over 60 percent of all certificates are awarded in just the top five states.
California leads in associate’s degrees, with nearly 36 percent of total degrees
granted. Florida has a similar proportion of nondegree awards granted, with

nearly 37 percent of the total.

Center for Security and Emerging Technology | 45



Table B3. Business Administration Management and Operations, Top b States

Associate's Degrees Sub-Baccalaureate Certificates
Rank State Total Rank State Total
1 California 17,734 1 Florida 13,327
2 New York 5,092 2 Texas 3,949
North
3 Texas 2,937 3 Carolina 3,348
4 Ohio 1,984 4 Indiana 2,472
5 New Jersey 1,922 5 |Kentucky 2,434
Total 29,669 Total 25,530
Share, Total Business Share, Total Business
Administration Administration
Management and Management and
Operations 57.5% Operations 63.5%

Source: NCES/IPEDS; CSET calculations.
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Appendix C: Top Institutions for CIS Graduates

Tables C1 and C2 show the top producing community and technical colleges for
sub-baccalaureate CIS awards. Table C1 lists the top 10 institutions for CIS
associate’s degree awards in 2020 while Table C2 shows the top 10 institutions
for CIS certificates.

Two institutions are a top 10 producer for both degrees and certificates: lvy Tech
Community College in Indiana and Valencia College in Florida. lvy Tech, ranked
high on both lists, offers programs spanning IT, software development, database
management, cybersecurity, and cloud computing. Notably, for-profit colleges

are also among the top awardees for both lists.

Table C1. Top 10 institutions awarding CIS Associate’s Degrees, 2020

Rank Institution State Total
1 [Northern Virginia Community College VA 925
2 |lvy Tech Community College IN 435
3 |[ECPI University VA 381
CUNY Borough of Manhattan Community

4 |College NY 323
5 |Montgomery College MD 276
6 |Dallas College TX 272
7 |Austin Community College District TX 269
8 |CUNY LaGuardia Community College NY 243
9 |Gwinnett Technical College GA 204
10 |Valencia College FL 202
Total 3,530

Total Share of CIS Degrees 12.3%

Note: This includes U.S. degree-granting institutions not designated as primarily baccalaureate or
above.

Source: NCES/IPEDS; CSET calculations.
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Table C2. Top 10 institutions awarding CIS Certificates, 2020

Rank Institution State Total

1 [MyComputerCareer-Columbus OH 1,820
2 |Dallas College TX 948
3 |lvy Tech Community College IN 912
4 |lefferson Community & Technical College KY 877
5 |Wake Technical Community College NC 863
6 [Valencia College FL 709
7 |Bluegrass Community & Technical College KY 580
8 |Salt Lake Community College uT 500
9 |College of Southern Nevada NV 478
10 |Edmonds College WA 442
Total 8,129

Total Share of CIS Certificates 22.2%

Note: This includes U.S. degree-granting institutions not designated as primarily baccalaureate or
above.

Source: NCES/IPEDS; CSET calculations.
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Appendix D: Highlighted Partnership Details

We are seeing a recent increase in promising industry-led partnerships with
community colleges to train Al and Al-related talent. While still recent and under
piloting and evaluation, they could offer tremendous insight for how other
programs might be designed and implemented. We highlight several along with
notable features of each program. Information was provided by program

representatives and CSET compilation based on publicly available documents.

Intel Al for Workforce Program

Intel commenced an Al associate degree program in June 2020 in partnership
with the Maricopa County Community College District (MCCCD) and the Arizona
Commerce Authority (ACA). In August 2021 it announced a broad expansion of
this effort, in partnership with Dell Technologies, entitled the Intel Al for
Workforce Program. This expansion will serve eight hundred thousand students

across 31 schools in 18 states.
Support Provided

Intel provides 225 hours of Al educational content spread across four modules. It
also includes over 250 hours of teacher education, spread across four pre-
packaged modules,'*? to assist in building out a curriculum from the material,
which Intel guides faculty through. Over 80 professors have completed this
training and are certified as Intel Al trainers. Intel also offers technical advisors to
assist faculty upon request, and has built a peer support network for faculty as

they build curricula from the provided materials.
Program Design and Content

The content ranges from introductory material—basic Al literacy, including no
code courses—to courses on Al/ML applications like computer vision and natural
language processing. The final modules introduce projects featuring real world
examples found in industries like manufacturing and healthcare, so that
graduates of the course have tangible experience to showcase to employers.
Faculty at participating universities developed their own curricula using these

materials as the backbone, with support from Intel upon request, based on their
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institutions’ structure and needs. Importantly, no prior technical computer

experience is needed for students.
Program Outcomes

The majority of community college partners are setting up the program as part of
an associate of applied science or associate of science degree path with
accompanying transfer agreements to nearby four-year universities for
graduates. The latter examples would indicate that those community college
partners do not see the program as sufficient for graduates seeking to enter a
technical field. Another common approach is to grant stackable credentials or
certifications upon completion of the Intel coursework, but this process is not

standardized across the program.
Collaboration Across Stakeholders

The Intel team emphasized collaboration with community college administrators
and faculty, and with state and local agencies. They focused on ensuring that the
educators and institutions had the tools and knowledge that they needed to
effectively leverage the materials Intel provided to them. Soliciting feedback from
faculty and administrators also helped Intel identify the gaps in their program
design and deliverables. Open communication cemented buy-in from the
educators tasked with implementing the curriculum, many of whom have
become advocates and advisors to the new programs standing up across the
country. Outreach to the ACA also secured a state grant to build out physical

infrastructure for the program.

As the program expanded to other states, conversations with the National
Governors Association helped to garner similar government interest in new
locations. Many of the community colleges, including those from MCCCD,
already had an interest in increasing their capacity for Al education, creating
mutual interest from all sides. During the expansion, Dell Technologies also was
added to the partnership. They provide input on how best to configure Al labs
for part-time or full-time remote learning, and help community colleges procure

some of the technology needed to build out on campus Al labs.
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Challenges

There are several challenges for program administrators as they implement
microcredentials for coursework completion. There is no industry standard for
certifications recognized by employers as a substitute for a four-year degree,
and the use of stacking microcredentials is a relatively novel approach. Outside
of transferring to a four-year university, program administrators remain
uncertain how students apply what they learn to demonstrate aptitude to
potential employers. Intel has been engaging with professional associations on
the subject, but face difficulties due to the number of different associations and
time to action across groups. Program officials indicated that there were some
MCCCD students that would be hired into a summer internship program, with

potential to transition to a full-time role post-internship.

Another area requiring additional refinement is the measurement of program
outcomes. The program measures learning outcomes for enrolled students, and
provides assessments for teachers to offer feedback on the course itself.
However, there is limited collection of student outcome data besides information
on student projects. This gap makes it difficult to ascertain the efficacy of the
program in increasing graduate employment and wage outcomes. It is worth
noting that the Intel team was fully aware of these challenges, and stressed the
importance of beginning the building process even without all questions

answered and challenges addressed.

AWS Academy

Amazon Web Services (AWS) Academy—formerly part of AWS Educate—is
partnering with community colleges in Arizona, California, Connecticut, Georgia,
Indiana, Louisiana, Texas, Utah, and Virginia to offer cloud computing associate
degrees and certifications.**> AWS originally began forming these partnerships
in 2018 through AWS Educate, but has since shifted functionality for institutions
to AWS Academy with accompanying changes in support provided to
community colleges. Under AWS Educate, the creation and design of the
program varied slightly by location, but it retained many consistent features
across each. AWS Educate designed their models to scale, so that institutions

could adopt the programs with relative ease. Their first partnership, the
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California Cloud Workforce Project (CA Cloud), is an illustrative example of their
program structure. Starting in Los Angeles, CA Cloud offers coursework at 19
community colleges. It was launched in fall of 2018 after a 2017 pilot program at
Santa Monica College and is supported by over $200 million in annual

investments from California’s Strong Workforce Program.t4 115

This section will describe the AWS Educate programs as they were designed,

and provide an overview of the services now provided under AWS Academy.
Support Provided

In partnerships prior to AWS Academy, students received access to AWS
Educate for free, which included instructional content for their classes,
microcredentials—known as badges—in interest areas (e.g. Alexa, gaming, and
Internet of Things), and access to AWS Educate Jobs Board. Educators also
gained access to AWS services including virtual classrooms and tools to help
teach students. Using these resources, community college faculty created their
own curricula with technical support and assistance provided by AWS and other
LA-based tech companies. The program also shared curricula developed by
these community colleges with new partners as a reference point for their own

curricula creation.

AWS Academy provides access to free AWS “ready to teach” cloud computing
curricula for educators, along with the ability for educators to create an AWS

Learner Lab that allows students to work directly with select AWS Services.
Program Design and Content

The curriculum for CA Cloud was created by community college faculty with
technical support and assistance provided by AWS and other LA-based tech
companies. It was designed as an entry-level program, consisted of four core
courses, and required 18 units for completion. These core courses were chosen
to align to critical competencies required by employers. Each community college
also formed agreements with high schools to offer concurrent enrollment in the
certificate program. As of fall 2020, 3,555 students had enrolled in cloud

computing courses.
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AWS Academy courses are organized into certification pathways. Each start
with a foundational cloud course and certification that can be built upon to
obtain additional AWS certifications. The pathways that contain additional
stackable certifications are cloud developing, architecting, operations, and

machine learning.
Program Outcomes

The programs within CA Cloud—and other locations—feature stackable
microcredentials for each of the core classes, and culminate in a certificate from
AWS upon completion of an exam. A partnership in Northern Virginia
Community College (NOVA) and George Mason University (GMU) offers a
slightly different approach. They developed a coordinated two- and four-year
cloud computing degree program. Credits from NOVA's two-year degree are
stackable with GMU’s cloud computing degree program, and GMU is also able to
grant credits to students with certain industry certifications. Within the two-year
A.A.S degree in cloud computing is a one-year stackable career study certificate.
Furthermore, within the Virginia Community College system, if one community
college does not offer a course, a student may attend other schools’ courses
virtually and split tuition across institutions. The degree program was designed

by both schools’ faculty with support from AWS Educate.

As was previously mentioned, innovative partnerships with educators make little
difference if there is no demand from employers for graduates. The AWS
Educate representatives acknowledged this, noting an effort internally to hire

more community college graduates.
Collaboration Across Stakeholders

Coordinating shared curricula across a consortium of 19 community colleges,
receiving support from state and local agencies, and forming partnerships with
Los Angeles technology employers required significant buy-in and commitment
from all stakeholders. It is unclear how large of a role AWS Educate played in
this process. Other organizations like the Career Ladders Project, Los Angeles
Economic Development Corporation, the Los Angeles County Office of

Education, and the Center for a Competitive Workforce (CCW)!¢ were also
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involved in fostering collaboration and providing support. Together with the Los
Angeles Economic Development Corporation, CCW convened a regional

advisory board with industry participation.
Challenges

Similar to Intel's program, it is difficult to measure program outcomes for
educators and participants. They track the number of institutions that launch the
program, how many faculty are trained on AWS, and the number of students
that enroll but struggle to track education and employment outcomes for
students. Community and technical colleges struggle to track these metrics
under the best of circumstances, often for reasons outside of their control. AWS
Educate is attempting to find means of incentivizing self-reporting from program
graduates. The job board provides an option to share success after interviews
and provides additional resources upon completion of this submission. Despite
this approach, this remains an ongoing challenge and will make it difficult to

evaluate the impact of the program.

Another impediment is a shortage of instructors with cloud experience to teach
these courses. While AWS works with teachers to accredit them through the
content they offer, there is a base level of competence required to teach classes.
Furthermore, if an instructor does take the time to upskill, they become
potentially eligible for jobs in private industry that pay significantly more than the
salary of a community college professor. This problem is not unique to

community colleges—four-year universities face similar challenges.

Hack.Diversity

Hack.Diversity is an example of a non-profit group that is promoting alternative
pathways to tech jobs, including Al and Al-related jobs, in a different way. It
partners directly with a variety of nontraditional pathways into tech, including
community colleges, vocational programs, professional learning programs, boot
camps, and self-learners to select one cohort of fellows each year. Most
importantly, it has a track record of placing talent from community colleges into

engineering and data jobs.
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Hack.Diversity launched its first program cycle in 2017 in Boston, MA, with a
cohort of 16 fellows—early-career Black and Hispanic professionals in tech from
undervalued education pathways. It featured six host companies as employer
partners hiring for internship-to-retention opportunities. To date, they have
bridged more than 250 Black and Hispanic professionals into first jobs as

software engineers, data analysts, and IT professionals.

Its main goal is to increase the representation of Black and Hispanic
professionals in tech through shifting organization behavior to successfully hire,
retain, and elevate the contributions of Black and Hispanic early-career
candidates. In order to bridge the gap between education and employment,
Hack.Diversity creates partnerships with two- and four-year universities,
including every community college in the greater Boston area, and companies
which have job openings in applicable technology fields.'*” The universities and
companies form each end of an internship-to-employment pipeline.
Hack.Diversity assists transition through this pipeline using a cohort-based
mentoring and guidance program for participants. The program does not focus
on introductory courses, and applicants must possess a base level of around 18
months of exposure and literacy in their chosen field. After selection into the
program, each cohort of fellows engage in nine months of technical project work,
professional development, one-to-one mentorship from an industry professional,
community building around identity and belonging, and network expansion. The
last three months of the nine-month fellowship is placement into a paid

internship-to-retention opportunity with an employer partner.

Program milestones include technical project completion, internship matching,
internship completion, and permanent conversion offers. Hack. Diversity seeks to
flip the power dynamic experience for fellows. Rather than applicants sending
out large amounts of applications with little promise for a response, the program
curates a pool of employers who then pitch their company during the interview.
This emphasizes the responsibility that employers have to cultivate a climate of

belonging for early-career Black and Hispanic candidates.

After matching their fellows into internships, the program works closely with

fellows’ employers and managers to maximize implementation of racial equity,
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diversity, inclusion practices, meeting of internship goals, and receiving
continuing employment offers post-internship. It provides recommendations to
companies and fellows to develop milestones for the internship, set high
expectations, convey constructive feedback. It also collects experiential data
from fellows to inform companies’ workplace culture and management practices,
especially how those processes align with stated values of diversity and
inclusion. Hack.Diversity will work with companies to address any noted issues,
a process that is expected and encouraged from the outset of the partnership.
Importantly, they retain the right to end partnerships with companies if they are
not deemed to be taking necessary steps to improve identified problematic

practices.

When interns begin at their host company, there is an agreement that should
they perform at a level that meets or exceeds predetermined expectations, the
company will offer them continuing employment at the end of the internship.
Between 2017-2021, on average, over 80 percent of fellows seeking
employment post-internship receive offers.!'® However, permanent employment
is not the required end state of all program participants. Hack.Diversity provides
career guidance for fellows whether they are seeking continued education,

additional certifications, or different employment options.

There were some noted challenges when placing interns from two-year
institutions in host companies. First, there is a stigma, sometimes not explicitly
stated, associated with hiring talent from community colleges. This can manifest
as hesitancy to accept an intern or offer a paid role, or as inflexible job
requirements that demand a four-year degree. Second, interns with associate
degrees may receive lower salary offers independent of their performance of
competence. Hack.Diversity works with their fellows to mitigate these issues,
and requires progress from companies to remove barriers to pay and opportunity
that do not relate directly to fellows’ actual performance. While Hack.Diversity is
currently a Boston-based effort, its next five-year plan includes expansion to
other geographical areas, given its success locally and regionally. This success in
placing underrepresented Black and Hispanic students from community colleges
and other nontraditional institutions of higher education into tech industry jobs

hints at the importance of the services it provides.
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foster career technical education. It provides $248 million annually to community colleges, and
measures success by how many students complete programs, transfer to four-year colleges or
universities, get employed in their field, or improve their earnings. For more information, see:
“Strong Workforce Program,” California Community Colleges, https://www.cccco.edu/About-
Us/Chancellors-Office/Divisions/Workforce-and-Economic-Development/Strong-Workforce-

Program.

116 CCW is the LA region arm of the Strong Workforce Program and leads employer
engagement efforts for the community colleges involved in CA Cloud.

117 Hack.Diversity also accepts applicants who are not enrolled in IHEs, but who possess
prerequisite technical skills through online certification programs or other nontraditional forms of
education.

118 This average was impacted negatively by the COVID-19 pandemic in 2020-2021, as 69
percent of fellows seeking post-internship employment secured it as of Dec. 2021, much less
than previous years.
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